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SPACE AND HUMAN 

I n t r o d u c t i o n  

D r .  Lindaman, members o f  t h e  

of t h e  g r a d u a t i n g  c l a s s  o f  1970. 

VALUES 

f a c u l t y ,  and s t u d e n t s  

I t  i s  a g r e a t  p r i v i l e g e  

t o  be a l lowed t o  s h a r e  i n  t h i s  e v e n t f u l  day f o r  Whitworth 

Col lege  and f o r  my good f r i e n d  D r .  Lindaman. Commencement 

i s  an e x h i l a r a t i n g  e x p e r i e n c e  and as I w e l l  remember a t  

t h e  U n i v e r s i t y  o f  Washington where  I g r a d u a t e d - - a  g r e a t  

r e l i e f !  And a l s o  a time of fond f a r e w e l l ,  t o  f r i e n d s  who 

l a s t  a s  "bes t "  f r i e n d s  f o r  t h e  r e s t  of  your  l i f e .  And 

f i n a l l y ,  a time tc iook forward and t o  p r o j e c t  your  own 

f u t u r e ,  t h e  f u t u r e  o f  your  n a t i o n ,  t h e  f u t u r e  of E a r t h ,  

and now (a l though  b a r e l y )  t h e  f u t u r e  o f  t h e  u n i v e r s e .  I 

d o n ' t  p l a n  t o  g i v e  t o  you t h e  i n s p i r a t i o n a l  message which 

your  d i s t i n g u i s h e d  P r e s i d e n t  can g i v e  s o  much more competent ly  

than  I can w i t h  r e s p e c t  t o  t h e  p h i l o s o p h i c a l  a s p e c t s  o f  

space  as i t  a f f ec t s  your  l i f e ,  b u t  I would l i k e  t o  r e l a t e  

t o  you some o f  t h e  p a r a l l e l s  i n  c i r cums tances  o f  t o d a y ' s  

g r a d u a t i n g  c lass ,  and o f  your  alma mater,  and t h e  Space 

Program o f  t h e  United S t a t e s ,  o f  which I a m  a p a r t .  

With t o d a y ' s  commencement, you have accomplished a 

s e t  o f  o b j e c t i v e s  and reached  i m p o r t a n t  g o a l s ,  a l l  of 

which w i l l  be  a b r u p t l y  r e p l a c e d  by a new s e t  of o b j e c t i v e s  

and new goals  which now lie b e f o r e  you .  Whitworth Co l l ege  

s h a r e s  i n  your  achievement ,  and y e t  a l r e a d y  i t  must 

a n t i c i p a t e  t h e  beginning  o f  a n o t h e r  unde rg radua te  c y c l e ,  



and look t o  i t s  e v e r - i n c r e a s i n g  r e s p o n s i b i l i t i e s  t o  i t s  

s t u d e n t s  and t h e  academic community. 

The space  program is much t h e  same. The N a t i o n a l  

Aeronau t i c s  and Space A d m i n i s t r a t i o n  accomplished t h e  

n a t i o n a l  o b j e c t i v e s  s e t  n e a r l y  a decade b e f o r e  when men 

from p l a n e t  E a r t h ,  two U.S. a s t r o n a u t s ,  N e i l  Armstrong 

and Edwin A l d r i n  a l i g h t e d  on t h e  m a g n i f i c e n t l y  d e s o l a t e  

surface of  t h e  moon l a s t  J u l y .  I n  a s e n s e ,  t h a t  l and ing  

on t h e  moon was t h e  g r a d u a t i o n  ceremony of t h e  space  p ro -  

gram. Your diploma today a t t e s t s  t o  your  r e a d i n e s s  t o  

proceed  w i t h  your  e f f o r t s  t o  advance t h e  o b j e c t i v e s  of  

s o c i e t y .  The diploma c o n f e r r e d  upon t h e  space  program 

by t h e  P r e s i d e n t  o f  t h e  Uni ted  S t a t e s  i s  now on t h e  lunar 

module l e f t  on t h e  moon and s a y s  "We came i n  peace  f o r  

a l l  Mankind." I t  r ecogn ized  t h a t  t h i s  n a t i o n  was ready 

t o  unde r t ake  more advanced o b j e c t i v e s  i n  space  f o r  t h e  

b e n e f i t  of mankind. 

Many o f  you i n  your  newly won degree  s t a t u s  w i l l  be  

j o i n i n g  w i t h  o t h e r s  i n  t h e  f i e l d  o f  e d u c a t i o n ,  i n  church-  

r e l a t e d  p u r s u i t s ,  i n  government and b u s i n e s s ,  as p a r t  of  

a team t o  h e l p  c a r r y  o u t  one o f  v a r i o u s  human endeavor s .  

The space  program i s  a l s o  a team e f f o r t  by groups of i n d i -  

v i d u a l s  doing myriad t a s k s .  Today, more t h a n  1 4 0 , 0 0 0  p e r -  

sons i n  i n d u s t r y ,  government,  and t h e  academic community 

(many i n  t h e  S t a t e  of Washington) are on t h e  space  team t h a t  
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numbered more t h a n  4 0 0 , 0 0 0  a t  t h e  peak of  t h e  Apollo Program 

e f f o r t  i n  1966. 

As your  academic career  has  been a major  and h i g h l y  v i s i b l e  

unde r t ak ing  i n  t h e  eyes  o f  your  f a m i l y  and t h e  f a c u l t y  o f  

Whitworth C o l l e g e ,  s o  has  been t h e  development o f  c a p a b i l i t i e s  

f o r  t h e  e x p l o r a t i o n  o f  space  a major  and h i g h l y  v i s i b l e  under-  

t a k i n g  i n  t h e  eyes  o f  t h e  n a t i o n  and t h e  wor ld .  And perhaps  

a s  a p a r a l l e l  t o  your  own e x p e r i e n c e  as s t u d e n t s ,  t h e  r e s u l t s  

o f  t h e  space program have been measured on a s ca l e  t h a t  seems 

t o  p roc la im a p a s s i n g  g rade  i s  n o t  always good enough. I am 

s u r e  you g l a d l y  accep ted  t h e  academic c h a l l e n g e ,  as t h e  space  

agency welcomed t h e  r e s e a r c h  and development c h a l l e n g e  o f  

opening space  t o  t h e  peop le  of e a r t h .  

While t h e  United S t a t e s ,  th rough i t s  space  program, has  

l i t e r a l l y  been l e a r n i n g  how t o  o p e r a t e  i n  s p a c e ,  as even t h e  

l a t e s t  moon f l i g h t  demons t r a t ed ,  t h e r e  has  been no moratorium 

on r e s u l t s  - as t h i s  n a t i o n  developed and t e s t e d  i t s  s p a c e f a r i n g  

machinery and s k i l l s .  

Space Values and World Change 

I t  i s  s u r e l y  t h e  hope of each  o f  you t h a t  you w i l l  h e l p  

t o  shape your  community, your  s t a t e  and n a t i o n ,  and even your  

wor ld .  I t  is  my b e l i e f  t h a t  s o  long as you h o l d  t h i s  o b j e c -  

t i v e ,  you cannot  b u t  succeed ,  because  t h e  impact of your  

e f f o r t s  w i l l  be f e l t .  I n  my judgment ,  t h e  n a t i o n ' s  space  

program a l s o  will succeed in the  fu tu re  as i t  has in the  p a s t ,  
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n o t  on ly  because w e  have car r ied  o u t  manned f l i g h t s  t h a t  took 

us t o  t h e  moon, and unmanned f l i n h t s  t o  t h e  v i c i n i t y  o f  Mars, 

but because ou r  space  e f f o r t s  a r e  e x e r t i n g  a profound change 

upon t h i s  n a t i o n  and t h e  world i n  many wonderful  ways. 

Much has  been made of t h e  U.S. miss ions  which have s e n t  

h i g h l y  t r a i n e d  men s o a r i n g  through t h e  w e i g h t l e s s  v o i d  of space  

t o  accomplish s p e c i f i c  space  f l i g h t  t a s k s .  These  mis s ions  have 

been r e p o r t e d  on a world-wide s c a l e  as no o t h e r  s i n g l e  e v e n t s  

i n  modern h i s t o r y .  From my r e s p o n s i b i l i t i e s  i n  t h e  ae rospace  

i n d u s t r y  and i n  t h e  manned space  program, I am aware t h a t  t h e  

o v e r a l l  impact o f  deve loping  t h e  c a p a b i l i t y  t o  c a r r y  o u t  such  

mis s ions  has  s e r v e d  t o  b e n e f i t  mankind immensely. The p u b l i c ,  

however, h a s ,  i n  p e r f e c t l y  human f a s h i o n ,  been drawn t o  and has  

applauded t h e s e  s p e c t a c u l a r  s p a c e  f e a t s ,  w h i l e  less glamorous 

s c i e n t i f i c  and t e c h n o l o g i c a l  accomplishments g e n e r a t e d  by 

space  f l i g h t  have been q u i e t l y  a c c e p t e d  o r  over looked  e n t i r e l y .  

The average  c i t i z e n  i s  a c u t e l y  aware o f  t h e  d r a m a t i c  

achievements  of t h e  space  program. However, he has  n o t  g ra sped  

t h e  s i g n i f i c a n c e  of t h e  overwhelming b e n e f i t s  and v a l u e s  de-  

r i v e d  from t h i s  g r e a t  unde r t ak ing .  I am reminded o f  a s t a t e -  

ment a t t r i b u t e d  t o  U r .  Edward T e l l e r  as h e  compared t h e  

p o t e n t i a l  p r a c t i c a l  va lue  o f  space  e x p l o r a t i o n  t o  t h e  voyage 

of Columbus. He s a i d ,  "When Columbus took o f f ,  t h e  purpose  

of t h e  exercise  was t o  improve t r a d e  r e l a t i o n s  w i t h  China. 

Now t h a t  problem has  n o t  been s o l v e d  t o  t h i s  ve ry  day ,  b u t  

j u s t  look a t  t h e  by - p r o d u c t s .  I '  
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The t r u t h  i s  t h a t  c i v i l i z a t i o n  has  been changed by t h e  

phenomenon of  space  f l i g h t ,  b o t h  s o c i a l l y  and s c i e n t i f i c a l l y ,  

bo th  academica l ly  and e s t h e t i c a l l y ,  The changes a r e  e v i d e n t  

i n  ou r  t e a c h i n g  as w e l l  as ou r  t e c h n o l s g y ,  Because t h e  i m -  

p a c t  of  space  pervades  a l l  human endeavor ,  i t  w i l l  be wor th-  

w h i l e  f o r  us t o  r e f l ec t  on some o f  t h e  changes t h a t  have 

occur red  because  o f  our  n a t i o n a l  space  e f f o r t .  

S o c i a l  Change 

I t  i s  innpossible t o  gauge t h e  f u l l  e x t e n t  o f  t h e  human 

va lues  o f  new hor i zons  and o f  new hope f o r  a b e t t e r  wor ld  

t h a t  have r e s u l t e d  from t h e  s p a c e  program. 

familiar w i t h  t h e  f r e q u e n t  o b s e r v a t i o n  t h a t  o u r  f l i g h t s  t o  

t h e  moon have demonst ra ted  t h a t  men and women of competence 

and good w i l l  can work t o g e t h e r  w i t h i n  o u r  i n s t i t ~ . t i o n s  t o  

ach ieve  almost  imposs ib l e  g o a l s .  I am aware o f  t h e  v a s t  

d i f f e r e n c e s  and va ry ing  degrees  o f  d i f f i c u l t y  i n  a c h i e v i n g  

v a r i o u s  g o a l s  of s o c i e t y .  I n  my view, t h e  problem of  

g e t t i n g  t o  t h e  moon was eas i e r  t o  s o l v e  t h a n  many o t h e r s  

t h a t  are s t i l l  w i t h  u s .  

some o l d - f a s h i o n e d  human re sponses  and some t remendously 

e f f e c t i v e  management systems t o  reach i t s  g o a l  o f  t h e  1 9 6 0 ' s ,  

and t h e s e  i n s p i r i n g  achievements  a re  a v a l i d  s p u r  t o  t h e  

Na t iona l  w i l l  i n  o t h e r  segments of t h i s  c o u n t r y ' s  endeavor .  

C e r t a i n l y  t h e  space e f f o r t  has  p rov ided  methods and encourage-  

men t o  t a c k l e  t h e  tremendous soc ia l  problems around us .  

You are perhaps  

Yet t h e  space  program d i d  marsha l1  
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I n  a d d i t i o n  t o  r a i s i n g  t h e  ho r i zons  of man's a s p i r a t i o n s ,  

t h e  space  program a l s o  c l a r i f i e d  manls t e l a* : ionsh ip  t o  t h e  

universe and t o  h i s  f e l l o w  man. F ly ing  o u t  a q u a r t e r  o f  a 

m i l l i o n  miles i n t o  s p a c e ,  man f o r  t h e  fi-,-st time i n  h i s  

h i s t o r y  has  been a b l e  t o  see h i m s e l f  and h i s  p l a n e t  i n  t r u e  

p e r s p e c t i v e .  Now, through t h e  Apollo f l i g h t s ,  mankind p e r -  

ceives t h e  e a r t h  as one e n t i t y  r a t h e r  t h a n  many many p o l i t i c a l  

s u b d i v i s i o n s .  A t  t h e  same t ime,  man sees t h e  e a r t h  as one 

small b u t  p r e c i o u s  b l u e  gem i n  t h e  cosmoj r a t h e r  than  t h e  

c e n t e r  o f  t h e  u n i v e r s e .  

In  400 B . C .  S o c r a t e s  s a i d ,  "We who i n h a b i t  t h e  e a r t h  

dwel l  l i k e  f r o g s  a t  t h e  bottom of  a p o o l .  Only i f  man cou ld  

r ise above t h e  summit o f  t h e  a i r  could  he beho ld  t h e  t r u e  

e a r t h ,  t h e  wor ld  i n  which w e  l i v e . "  Archimedes more t h a n  2 , 0 0 0  

y e a r s  ago had wished " t o  s t a n d  p o i s e d  i n  space"  t h a t  he might  

view t h e  e a r t h .  Yet i n  t h e  t w e n t i e t h  c e n t u r y  E i n s t e i n  a l s o  

imagined "an o b s e r v e r  f r e e l y  p o i s e d  i n  space . "  NOW, a f t e r  

t h e s e  m i l l e n n i a ,  man h a s  reached  a vantage  p o i n t  i n  space from 

which t o  view h i s  mother e a r t h .  I am convinced t h a t  o u r  

vantage  p o i n t  i n  s p a c e ,  t h e  viewing o f  ou r  "b lue  gem" i n  t h e  

Cosmos, t r i g g e r e d  ou r  sudden r e spons iveness  t o  t h e  c r y  f o r  

p o l l u t i o n  c o n t r o l .  

Your d i s t i n g u i s h e d  P r e s i d e n t  has  observed  i n  h i s  w r i t i n g s  

t h a t  man's a b i l i t y  t o  see h i m s e l f  and h i s  b l u e  p l a n e t  w i l l  

impact e v e r y  d i s c i p l i n e  one c o u l d  name, and w i l l  find i t s  
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way i n t o  t h e  t h i n k i n g  of eve ry  man concerned w i t h  d e s i g n i n g  

t h e  f u t u r e .  He has a l s o  n o t e d  t h a t  a deep mora l  p e r s p e c t i v e  

i s  needed today  t o  a s s u r e  t h a t  t h i s  c o u n t r y ’ s  endeavors  i n  

space  are u s e f u l  t o  humanity and n o t  s e r e l y  t e c h n o l o g i c a l  

s p e c t a c l e s .  I b e l i e v e  t h o s e  among you who are becoming t e a c h e r s  

must be f a r t h e r  ahead i n  s e n s i b i l i t y  and awareness t h a n  t h e  

i n d u s t r i a l i s t  o r  t h e  e n g i n e e r ,  t o  p o i n t  o u t  t h e  t r u e  s i g n i f i -  

cance o f  o u r  new p e r s p e c t i v e  t o  t h e  youngs te r s  growing up 

i n  t h e  e r a  of space  e x p l o r a t i o n  a p p l i c a t i o n s .  

Space f l i g h t ,  o f  c o u r s e ,  had an immediate impact on 

e d u c a t i o n  w i t h  t h e  launching  o f  t h e  f i rs t  e a r t h  s a t e l l i t e  

i n  1 9 5 7 ,  t h e  S o v i e t  Spu tn ik .  Th i s  f i r s t  space  e x p l o i t  l e d  

t o  a n a t i o n a l  reassessment  t h a t  p rov ided  a new impetus t o  

l e a r n i n g  f o r  t h e  e d u c a t o r s  and s t u d e n t s  o f  t h i s  c o u n t r y - -  

an impetus which pervaded  a l l  l e v e l s  from t h e  e a r l i e s t  g rades  

t o  t h e  g r a d u a t e  schoo l .  Your class from e a r l y  g rade  s c h o o l  

on ,  r e c e i v e d  t h a t  impetus .  The impact  o f  space  has  a l s o  

e x e r t e d  a moral  f o r c e ,  a s t r i v i n g  f o r  e x c e l l e n c e  i n  t h e  q u e s t  

o f  knowledge, t h a t  has  h e l p e d  t o  r e shape  t h e  e n t i r e  e d u c a t i o n a l  

p r o c e s s .  

While t h e  U.S. space  program has  changed t h e  ou t look  o f  

ou r  c i t i z e n s ,  t h e  openness o f  t h i s  coun t ry  i n  e x p l o r i n g  space  

a l s o  has  had i t s  i n f luence  upon t h e  peop les  o f  t h e  world.  I 

b e l i e v e  t h a t  Apollo 11 brought  t h e  peop le  o f  t h e  wor ld  t o g e t h e r  

as never b e f o r e  in h i s t o r y ,  s h a r i n g  t h e  oneness  of mankind and 
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a p r i d e  i n  t h e  achievement of  t h e  crew as members of  t h e  

human race, 

More r e c e n t l y ,  i n t e r n a t i o n a l  u n i t y  and concern were 

gene ra t ed  by t h e  d i f f i c u l t i e s  encoun tc red  d u r i n g  t h e  f l i g h t  

of  t h e  Apol lo  13 s p a c e c r a f t  modules Aquarius  and Odyessy on 

t h e  way t o  t h e  moon. Indeed ,  t h e  f l i g h t  of  Apollo 13 was a 

t r u e  odyessy , which Webs t e r  d e f i n e s  as  "an adventurous  

journey  marked by changes o f  f o r t u n e . "  The changing f o r t u n e s  

o f  Apollo 1 3  r a l l i e d  t h e  peop les  of  t h e  world t o  p r a y  f o r  t h e  

c rew's  s a f e  r e t u r n ,  and prompted many n a t i o n s  o f  d i f f e r e n t  

p o l i t i c a l  i d e o l o g i e s ,  i n c l u d i n g  t h e  S o v i e t  Union, t o  o f f e r  

t h e i r  a s s i s t a n c e  i n  recovery  o p e r a t i o n s .  

Technologica l  Change 

The technology which a l lows  ou r  a s t r o n a u t s  t o  v e n t u r e  

2 5 0 , 0 0 0  miles from e a r t h  was a l l  b u t  t aken  for  g r a n t e d  by t h e  

time we flew Apollo 13. A c t u a l l y  g r e a t  t e c h n o l o g i c a l  advances 

were needed t o  develop t h e  aerospace  equipment which can c a r r y  

man r e l i a b l y  around t h e  e a r t h ,  and outward i n t o  new reg ions  o f  

t h e  s o l a r  system. The new systems have t o  perform under  

c o n d i t i o n s  once deemed p r o h i b i t i v e  , t h u s  c a s t i n g  space  i n  

t h e  r o l e  of  a f o r c i n g  f u n c t i o n  f o r  i n n o v a t i o n .  The space  

program i s  a c t u a l l y  s e r v i n g  as a c u t t i n g  edge o f  technolgy  

t oday ,  and t h e  space developments of t h e  1 9 7 0 ' s  w i l l  ex tend  

t h i s  f u n c t i o n  i n t o  t h e  f u t u r e .  I n  a d d i t i o n  t o  t h e  v i s i b l e  

space  v e h i c l e  sys t ems ,  are advances i n  t h e  form o f  new 
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materials,  new processes and t e c h n i q u e s ,  and t h e  advances i n  

computers ,  communications,  and d a t a  hand l ing .  

The impact of new space  requi rements  on t h e  computer 

i n d u s t r y  p rov ides  an e x c e l l e n t  example o f  space  s t i m u l a t e d  

p r o g r e s s .  The e x p l o r a t i o n  o f  space  demands ve ry  l a r g e  

computer systems of  g r e a t  complexi ty ,  s i z e  and speed ,  p l u s  

new f l e x i b i l i t y  i n  t h e  use o f  computers .  Such uses  i n c l u d e  

automated checkout f o r  space  hardware ,  r e a l -  time moni to r ing  

of space  m i s s i o n s ,  a i r c r a f t  and s p a c e c r s f t  s i m u l a t o r  c o n t r o l s ,  

computing p l a n e t a r y  t r a j e c t o r i e s ,  and modeling g l o b a l  weather  

p a t t e r n s .  During Apollo m i s s i o n s ,  on a r e a l -  time b a s i s ,  

computers c a l c u l a t e  t h e  t r a j e c t o r y  t o  t h e  moon and back ,  

compare three s e p a r a t e  s o l u t i o n s  for t h e  l u n a r  d e s c e n t ,  

r eco rd  and ana lyze  thousands of b i t s  of telemetered s p a c e c r a f t  

i n f o r m a t i o n ,  compare these  t o  p r e d i c t e d  va lues  t o  de tec t  

t r o u b l e ,  and a t  t h e  same t i m e  moni tor  t h e  w e l l - b e i n g  o f  t h e  

crew. To i l l u s t r a t e  how t h e  space  program's  computer needs 

have grown, t h e  Mercury computer program con ta ined  f o r t y  

thousand "computer words" wh i l e  t h e  Apollo computer program 

needs one and a h a l f  m i l l i o n ,  37 t imes  more t h a n  Mercury. 

The computer i n d u s t r y  has  met t h i s  c h a l l e n g e .  

The economic impact of space  shou ld  n o t  b e  ove r looked ,  

e i t h e r ,  Using t h e  computer example a g a i n ,  t h e  U.S. computer 

i n d u s t r y  does about  $ 8  b i l l i o n  worth o f  b u s i n e s s  a y e a r  and 

U.S. computer e x p o r t s  have i n c r e a s e d  1 , 4 0 0  p e r c e n t  i n  t h e  
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f i rs t  decade of t h e  space  age. I n d u s t r y  spokesmen c r e d i t  

t h e  s t i m u l u s  of space  program r e q u i r e m e n t s  and space  agency 

s u p p o r t  o f  t e c h n o l o g i c a l  advances f o r  t h i s  r e c o r d .  So n o t  

o n l y  d i d  t h e  space  agency g e t  f u l l  V a l 2 2  from t h e  computers 

i t  p a i d  f o r ,  b u t  t h e  e n t i r e  n a t i o n  i s  b e n e f i t i n g  from t h e  

economic and t e c h n o l o g i c a l  c o n t r i b u t i o n s  o f  t h i s  i n d u s t r y .  

The examples o f  t e c h n o l o g i c a l  p rog res s  made th rough  t h e  

s p a c e  program are seemingly e n d l e s s ,  i n  e l e c t r o n i c s ,  i n  

mater ia ls ,  agd hundreds of  o t h e r  a r e a s .  Let me c i t e  j u s t  

a couple  i n  connec t ion  w i t h  t h e  au tomot ive  i n d u s t r y ,  

pe rhaps  more c l o s e l y  r e l a t e d  t o  o u r  d a i l y  l i v e s .  

In  o r d e r  t o  meet t h e  new Clean A i r  A c t ,  t h e  C h r y s l e r  

C o r p o r a t i o n  reworked i t s  au tomobi le  i g n i t i o n  s y s t e m s ,  de-  

s i g n i n g  d i s t r i b u t o r s  t o  o p e r a t e  w i t h i n  much c l o s e r  l i m i t s .  

To ass is t  i n  t h i s  t h e y  c a l l e d  i n  t h e i r  own p e o p l e  who had 

developed t h e  automated checkout  and l aunch  sequence  e q u i p -  

ment f o r  t h e  S a t u r n  r o c k e t  t h a t  l aunches  t h e  Apollo s p a c e -  

c r a f t  on i t s  j o u r n e y  t o  t h e  moon. Today, a t  t h e  C h r y s l e r  

I n d i a n a p o l i s  p l a n t ,  e v e r y  d i s t r i b u t o r  is  dynamica l ly  t e s t e d  

f o r  f i n a l  a c c e p t a n c e ,  on c o m p u t e r - c o n t r o l l e d  equipment de-  

r i v e d  d i r e c t l y  from t h e  Apol lo  program checkout  equipment .  

Another  example is an au tomot ive  s a f e t y  d e v i c e  which 

o r i g i n a t e d  i n  t h e  shock a b s o r b e r  t h a t  i s  used  today on t h e  

couches i n  t h e  Apol lo  s p a c e c r a f t .  The d e v i c e  i s  rugged ,  

cheap ,  r e s e t t a b l e ,  and r e u s e a b l e .  The Bureau of P u b l i c  Roads 
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has t e s t e d  it i n  connec t ion  w i t h  highway guard  r a i l s  and 

found t h a t  i t  c u t s  down a 60 m i l e - p e r - h o u r  impact t o  t h e  

e q u i v a l e n t  o f  a 5 m i l e - p e r - h o u r .  Ford Motor Company i s  now 

working t o  i n c o r p o r a t e  t h i s  Apol lo  dev ice  i n t o  i t s  au tomobi le  

bumpers, perhaps  on i t s  1972 models.  A l l s t a t e  Insu rance  

Company a l r e a d y  has  announced c o l l i s i o n  premium r e d u c t i o n s  

of  20 p e r c e n t  f o r  cars so equipped.  

Medical Change 

Turning from ae rospace  technoiogy t o  medicine,  t h e  b i o -  

medica l  f i e l d  o f f e r s  a n o t h e r  example of how t h e  n a t i o n ' s  

space  program has  impe l l ed  change which b e n e f i t s  e v e r y  

c i t i z e n .  The r e l a t i v e l y  f e w  manned f l i g h t s  a l r e a d y  made 

have produced enough knowledge t o  c r e a t e  e n t i r e l y  new con- 

c e p t s  of med ica l  p rocedures  and equipment.  

Whether t h e  a s t r o n a u t s  are f l y i n g  200 miles above t h e  

ea r th  o r  a q u a r t e r  o f  a m i l l i o n  miles o u t  i n  s p a c e ,  t h e  space  

agency needs  t o  know how f a s t  t h e i r  h e a r t s  are b e a t i n g ,  how 

much oxygen they  are u s i n g ,  how t h e i r  muscles  are r e a c t i n g  

t o  t h e  stresses imposed by t h e i r  t a s k s  i n  a w e i g h t l e s s  

environment .  I n  eve ry  manned f l i g h t ,  i n f o r m a t i o n  from a 

b i o s e n s o r  a t tached t o  t h e  body o f  t h e  a s t r o n a u t  i s  r e l a y e d  

t o  a computer,  t o  da ta  s c r e e n i n g  equipment ,  and through t h e  

space program communications network t o  t h e  medical team a t  

t h e  Manned S p a c e c r a f t  Center  i n  Houston. You can be  Sure  

t h a t  dur ing  t h e  f i r s t  s t eps  on t h e  moon, t h e  Apollo 11 as t ro -  

n a u t s  r e c e i v e d  c o n s i d e r a b l e  a t t e n t i o n .  
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The motive of t h e  space  agency i n  deve loping  t h e  

mon i to r ing  system was t o  p r e s e r v e  t h e  l i v e s  of t h e  a s t r o -  

n a u t s ,  b u t  c o u n t l e s s  o t h e r  l i v e s  are  be ing  saved  as a 

r e s u l t .  A r e c e n t  a d a p t a t i o n  of t h i s  system i s  be ing  

used i n  many c i t i e s  t o  i n c r e a s e  t h e  e f f i c i e n c y  o f  h o s p i t a l s .  

Radio-equipped ambulances t r a n s p o r t i n g  a h e a r t  a t t a c k  

v i c t im  use  b i o s e n s o r s  w i t h  sp ray -on  e l e c t r o d e s  t o  t r a n s -  

m i t  an e l e c t r o c a r d i o g r a m  t o  the  emergency staff s o  t h a t  

when t h e  p a t i e n t  a r r ives  bo th  s t a f f  and equipment s t a n d  

ready t o  a d m i n i s t e r  t h e  i n d i c a t e d  t r e a t m e n t .  A t  t h e  

h o s p i t a l ,  t h e  space-developed  e l e c t r o n i c  s e n s o r s  f o r  

moni tor ing  a s t r o n a u t s  now have been adapted  t o  c o n t i n -  

uous ly  measure t h e  p u l s e  and r e s p i r a t i o n  r a t e s ,  t empera tu re  

and b lood  p r e s s u r e  o f  up t o  64  p a t i e n t s  and p rov ide  con- 

t i n u o u s  d i s p l a y  of t h e  i n f o r m a t i o n  a t  a c e n t r a l  c o n t r o l  

s t a t i o n .  This  s i n g l e  development g i v e s  promise o f  

r e v o l u t i o n i z i n g  h o s p i t a l s  th roughout  t h e  wor ld .  The 

same s e n s o r s ,  i n c i d e n t a l l y ,  can b e  used t o  moni tor  a 

p a t i e n t  a f t e r  h e  has  r e t u r n e d  home by communicating an 

e l e c t r o c a r d i o g r a m  t o  h i s  d o c t o r  by t e l e p h o n e .  

P a r t i a l l y  p a r a l y z e d  p a t i e n t s  o r  p a r a p l e g i c s  can now 

a p e r a t e  a moto r -d r iven  wheel c h a i r ,  t u r n  t h e  pages of  a 

book, change a TV s t a t i o n  o r  c a l l  f o r  h e l p - - a l l  w i t h  a s w i t c h  

which can b e  o p e r a t e d  by eye movement. T h i s  switch o p e r a t e s  
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on t h e  p r i n c i p l e  o f  i n f r a r e d  r e f l e c t i o n  from t h e  e y e b a l l  

which was developed f o r  use by t h e  a s t r o n a u t s  when h igh  

g r a v i t y  f o r c e s  might  l i m i t  arm and l e g  movement, 

Growth of  S c i e n t i f i c  Knowledge 

Space r e l a t e d  s c i e n c e  i s ,  of  c o u r s c ,  n o t  conf ined  t o  

t h e  l a b o r a t o r y .  The growth of s c i e n t i f i c  knowledge a f f o r d e d  

by o u r  v a r i o u s  space  mis s ions  i s ,  i n  f a c t ,  one of t h e  pr imary  

v a l u e s  be ing  r e t u r n e d  by ou r  n a t i o n a l  e f f o r t s  i n  space .  And 

i t  is  very  h e a r t e n i n g  t o  see o u r  young peop le  t a k i n g  such 

an a v i d  i n t e r e s t  i n  t h i s  knowledge and i n  t h e  s c i e n t i f i c  

concepts  w e  use t o  g a t h e r  i t .  I am reminded of  Chris tmas 

Day 1968 when t h e  Apollo 8 s p a c e c r a f t  w a s  zooming b a c k  toward 

e a r t h  f a i t h f u l l y  obeying t h e  laws of  g r a v i t y  and a c t i o n /  

r e a c t i o n  a f t e r  i t s  h i s t o r i c  moon-orb i t ing  f e a t .  As t ronau t  

W i l l i a m  Anders was r e l a y i n g  i n f o r m a t i o n  back t o  e a r t h  when 

a ground c o n t r o l l e r  mentioned t h a t  h i s  young son  had asked 

him who was "d r iv ing"  t h e  s p a c e c r a f t .  After  a b r i e f  p a u s e ,  

Anders r e p l i e d ,  "I t h i n k  I s a a c  Newton i s  doing most o f  t h e  

d r i v i n g  now". 

Moon and P l a n e t s  

The d i s c o v e r i e s  from Apollo 11 and 1 2  have t a u g h t  us  more 

about  t h e  moon t h a n  w e  had p r e v i o u s l y  l e a r n e d  i n  ou r  e n t i r e  

h i s t o r y .  We l e a r n e d  m u r e  about  Mars from t h e  p i c t u r e s  s e n t  

back by t h e  automated Mar iner  s p a c e c r a f t  l a s t  summer t h a n  we 

had p r e v i o u s l y  l e a r n e d  s i n c e  t h e  i n v e n t i o n  o f  t h e  t e l e s c o p e .  

- 13 - 



We might  ask i f  i n  t h e  p r o c e s s  we have s u b j u g a t e d  romance 

t o  s c i e n c e - - t h e  "myster ious moon", t h e  "cana l s "  of Mars. 

Y e s ,  b u t  we have opened t h e  m y s t e r i e s  of t h e  u n i v e r s e .  Th i s  

newly a c q u i r e d  knowledge o f  t h e  moon and scher p l a n e t s  i s  

h e l p i n g  us t o  unde r s t and  more c l e a r l y  bo th  our  own p l a n e t  

and t h e  u n i v e r s e .  The moon, i n  p a r t i c u l a r ,  h a s  long  been 

thought  t o  have g r e a t  p o t e n t i a l  f o r  i n t e r p r e t i n g  t h e  h i s t o r y  

of t h e  solar system. S ince  t h e  surface of t h e  moon has  been 

s p a r e d  most o f  t h e  p r o c e s s e s  o f  change t h a t  occu r  on e a r t h  

such  as e r o s i o n ,  f o l d i n g ,  and c r a c k i n g ,  t h e  r e c o r d  o f  i t s  

long  h i s t o r y  s i n c e  t h e  fo rma t ion  of t h e  s o l a r  system some 

4 . 5  b i l l i o n  y e a r s  ago a p p a r e n t l y  h a s  been p r e s e r v e d .  

Astronomy 

Space astronomy is g i v i n g  as t ronomers  powerfu l  new t o o l s  

f o r  i n v e s t i g a t i n g  c h a l l e n g i n g  q u e s t i o n s .  Huge r a d i o  g a l a x i e s ,  

q u a s a r s ,  p u l s a r s ,  and numerous X-ray s o u r c e s  a r e  s t i l l  un- 

e x p l a i n e d .  This  c o u n t r y ' s  space  s a t e l l i t e s  are  p r o v i d i n g  

t h e  means f o r  making o b s e r v a t i o n s  i n  t h e  r a d i o ,  i n f r a r e d ,  

u l t r a v i o l e t ,  X-ray and gamma-ray wave- lengths  t h a t  cannot  

p e n e t r a t e  t h e  e a r t h ' s  a tmosphere.  When w e  r e c a l l  t h a t  o u r  

p r e s e n t  day knowledge o f  n u c l e a r  energy  stemmed from i n -  

q u i r i e s  i n t o  how t h e  sun  produced i t s  r a d i a n t  e n e r g y ,  we 

can s p e c u l a t e  t h a t  t o d a y ' s  s p a c e  astronomy may e v e n t u a l l y  

a l s o  y i e l d  r e s u l t s  of tremendous p r a c t i c a l  impor tance .  
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E a r t h  Resources 

Space photography and e a r t h  s e n s o r s  e n a b l e  us t o  s t u d y  

t h e  e a r t h  and i t s  atmosphere i n  d e t a i l ,  t o  s e a r c h  f o r  new 

r e s o u r c e s ,  t o  moni tor  water r e s o u r c e s ,  a g r i c u l t u r a l  a c t i v i t y ,  

and t o  e x p l o r e  t h e  oceans.  

A photograph t a k e n  by Gemini o f  t h e  Western Desert o f  

Egypt was examined by an Egypt ian  g e o l o g i s t  working a t  t h e  

U n i v e r s i t y  of C a l i f o r n i a .  He saw pho tograph ic  ev idence  t h a t  

mineral d e p o s i t s  i n  t h i s  area (which he p e r s o n a l l y  knew) were 

a t  l e a s t  fchr times as l a r g e  as ea r th -bound  r e s e a r c h  had 

shown. 

An e a r t h  f a u l t ,  amazingly s i m i l a r  t o  f a u l t s  i n  t h e  o i l -  

r i c h  Arabian P e n i n s u l a ,  show up i n  space  pho tos  i n  N o r t h e a s t  

A f r i c a  where o i l  has  no t  y e t  been found. Cons ider ing  t h e  

h igh  c o s t  o f  o i l  p r o s p e c t i n g ,  i t  seems l o g i c a l  t o  expec t  t h a t  

o i l  companies may use space  i n v e s t i g a t i o n  a s  a more economical 

means o f  f i n d i n g  o i l  d e p o s i t s .  

Yet we have j u s t  begun t o  f u l l y  r e a l i z e  t h e  v a s t  p o t e n t i a l  

t h a t  e a r t h  r e s o u r c e s  s a t e l l i t e s  have f o r  t h e  b e t t e r m e n t  of  

l i f e  here on e a r t h .  

We now know t h a t  o b s e r v a t i o n s  from space  can answer 

t h e  b a s i c  q u e s t i o n s  t h a t  must  b e  answered i f  we are t o  

make e f f i c i e n t  use of t h e  l i m i t e d  r e s o u r c e s  of our own 

p l a n e t .  What causes ocean c u r r e n t s ?  What untapped food 

r e s o u r c e s  are i n  t h e  sea? What i s  t h e  s t a t u s  of food c rops  

around t h e  wor ld?  Where is  t h e  f l o o d  p o t e n t i a l  o f  snow 
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cover  i n  ou r  mountain r a n g e s ?  And of pr ime impor tance ,  

what and where are t h e  sou rces  o f  a i r  and w a t e r  p o l l u t i o n ?  

Meteorology 

Perhaps i n  t h e  f i e l d  o f  meteoro logi  we f i n d  t h e  most 

d r a m a t i c  example of how our  space  program is p r o v i d i n g  d i -  

rect  b e n e f i t s  t o  t h e  man i n  t h e  s t r e e t .  E a r l y  i n  t h e  space  

program, new t o o l s  and i n f o r m a t i o n  systems f o r  weather  f o r e -  

cas t ing  were developed and p u t  i n t o  o p e r a t i o n .  These i n -  

c luded  s a t e l l i t e s  t o  t r ack  s t o r m s ,  measure wind,  r e c o r d  t h e  

t empera tu re  a t  d i f f e r e n t  h e i g h t s ,  and r e p o r t  on t h e  m o i s t u r e  

c o n t e n t  of t h e  atmosphere.  

The f i rs t  s a t e l l i t e  merely took p i c t u r e s  of t h e  c l o u d s .  

Now, s a t e l l i t e s  t a k e  p i c t u r e s  n o t  on ly  i n  t h e  v i s i b l e  l i g h t ,  

b u t  a l s o  i n  i n f r a r e d ,  and show c louds  d u r i n g  t h e  n i g h t  as 

well  as i n  d a y l i g h t .  Last y e a r  a s a t e l l i t e  was launched t h a t  

could  t a k e  t h e  ve r t i ca l  t empera tu re  p r o f i l e  th rough t h e  

atmosphere.  Th i s  y e a r ,  t h e  second s a t e l l i t e  of t h i s  t y p e  

was launched ,  w i t h  even more s o p h i s t i c a t e d  i n s t r u m e n t s .  P r e -  

v i o u s l y  i t  had t a k e n  t o n s  o f  thousands  of b a l l o o n  soundings  

t o  g e t  t h e  same i n f o r m a t i o n - - i n f o r m a t i o n  t h a t  i s  v i t a l  i n  

long range f o r e c a s t s  . 
Our weather  s a t e l l i t e s  have t h e  a b i l i t y  t o  d e t e c t  and 

t rack major  s t o r m s ,  h u r r i c a n e s ,  and t h r e a t e n i n g  weather  

p a t t e r n s ,  ea r ly  enough and p r e c i s e l y  enough t o  p e r m i t  timely 

warning and d e c i s i o n .  Hur r i cane  C a m i l l e ,  l a s t  August ,  was 
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f i r s t  observed  and then  t r a c k e d  by s a t e l l i t e .  The h u r r i c a n e ' s  

p a t h ,  f o r c e ,  and e x t e n t  were p r e d i c t e d  e a r l y  and a c c u r a t e l y  

enough t o  p e r m i t  a u t h o r i t i e s  t o  e v a c u a t e  some 7 0 , 0 0 0  peop le  

from t h e  M i s s i s s i p p i  and Lou i s i ana  Gut,$ Coas t .  I t  is  e s t i -  

mated t h a t  some 50,000 peop le  might  have p e r i s h e d  i n  t h e  

d e v a s t a t i n g  s to rm w i t h o u t  e a r l y  warning and w i t h o u t  t h e  c r e d i -  

b i l i t y  p r o v i d e d  by a c t u a l  s a t e l l i t e  p i c t u r e s  and d a t a .  

Uni ted  S t a t e s  wea the r  s a t e l l i t e s  have watched eve ry  

major  s torm t h r e a t e n i n g  t h e  n a t i o n  s i n c e  1966. I n  1969 

a l o n e ,  1 2  A t l a n t i c  h u r r i c a n e s ,  1 0  E a s t e r n  P a c i f i c  h u r r i c a n e s ,  

and 1 7  Western P a c i f i c  typhoons were i d e n t i f i e d  and t r a c k e d  

by s a t e l l i t e s .  I n  f a c t ,  w e  now have a v a i l a b l e  t h e  f i r s t  

a t l a s  of Pac i f i c  c l o u d  and w e a t h e r  p a t t e r n s  cove r ing  t h e  

p e r i o d  1962-1969 , assembled from d a t a  a v a i l a b l e  on ly  by 

s a t e l l i t e .  The Navy uses w e a t h e r  s a t e l l i t e  p i c t u r e s  f o r  

ice  p a t r o l s  and t o  s c h e d u l e  A n t a r c t i c  r e s u p p l y ,  and a i r -  

l i n e  p i l o t s  a t  Kennedy A i r p o r t  r o u t i n e l y  r e c e i v e  wea the r  

pho tos  of t h e i r  t r a n s a t l a n t i c  r o u t e .  

One o t h e r  p o i n t  t o  remember about  t h e s e  wea the r  s a t e l l i t e s  

i s  t h a t  t h e y  a r e  i n h e r e n t l y  g l o b a l  sys t ems .  By u s i n g  a u t o -  

matic r e a d o u t  s y s t e m s ,  e v e r y  n a t i o n  i n  t h e  wor ld  can b e n e f i t  

from t h e  systems onboard U.S. wea the r  s a t e l l i t e s .  Over 50 

c o u n t r i e s  are now u s i n g  o u r  s a t e l l i t e s  t o  view d a i l y  wea the r  

p a t t e r n s  o v e r  t h e i r  own t e r r i t o r y - - a  f i n e  example of how t h e  

use of space  encourages  i n t e r n a t i o n a l  c o o p e r a t i o n .  
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Commun i c a t  i ons 

I n  t h e  f i e l d  o f  communications,  we a l s o  have seen  how 

t h e  use of s a t e l l i t e s  has  s e r v e d  t o  draw the world c l o s e r  

t o g e t h e r  and promote g l o b a l  c o o p e r a t i r x .  Today, communication 

s a t e l l i t e s  supplement c a b l e ,  r a d i o ,  o r  microwave l i n k s  and 

l i t e r a l l y  i n t e r c o n n e c t  eve ry  p a r t  o f  our  wor ld .  

The INTELSAT s a t e l l i t e s ,  c o n t r o l l e d  by an i n t e r n a t i o n a l  

conso r t ium,  have a c a p a c i t y  of 1 , 2 0 0  two-way t e l ephone  c i r c u i t s  

o r  4 c o l o r  TV channe l s .  Before s a t e l l i t e s ,  a West C o a s t - t o  

.Japan c a b l e  c i r c u i t  c o s t  $ 1 5 , 0 0 0  p e r  month; t o d a y ,  s a t e l l i t e s  

have reduced t h e  charge  of t h i s  s e r v i c e  t o  $ 4 , 0 0 0  p e r  month. 

Newer, more advanced s a t e l l i t e s ,  t o  be launched n e x t  y e a r ,  

w i l l  i n c r e a s e  t h i s  c a p a c i t y  t o  5 , 0 0 0  two-way c i r c u i t s  f o r  

t r a n s o c e a n i c  t r a f f i c ,  p r o v i d i n g  economical l i n k s  a c r o s s  t h e  

A t l a n t i c ,  Pacif ic  and I n d i a n  Oceans.  

One o f  t h e  more f a r - r e a c h i n g  e f f ec t s  t h e s e  s a t e l l i t e s  

w i l l  have f o r  t h e  b e t t e r m e n t  of man i s  i n  t h e  f i e l d  o f  edu- 

c a t i o n a l  t e l e v i s i o n .  I n  1973,  t h e  Uni ted  S t a t e s  and I n d i a  

w i l l  c o o p e r a t e  i n  an unprecedented  exper iment  u s ing  a space  

s a t e l l i t e  t o  b r i n g  i n s t r u c t i o n a l  T V  programs t o  some 5 , 0 0 0  

I n d i a n  v i l l a g e s .  T h i s  exper iment  w i l l  be t h e  f i r s t  l a r g e -  

scale  t e s t  o f  i n s t r u c t i o n a l  t e l e v i s i o n  t o  demonst ra te  t h e  

p o t e n t i a l  va lue  of e f f e c t i v e  mass communications i n  deve loping  

c o u n t r i e s .  I n d i a  w i l l  be s o l e l y  r e s p o n s i b l e  f o r  t h e  t e l e v i s i o n  
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p r o g r a m i n g  which w i l l  be d i r e c t e d  toward such s u b j e c t s  as 

f ami ly  g l z n n i n g  and improvement i n  a g r i c u l t u r e .  

I would l i k e  t o  mention a p l e a s a n t  a s p e c t  of t h e  deve lop-  

ment of ou r  communication s a t e l l i t e s .  The COMSAT Corpora t ion ,  

where U . S .  commercial communications i n t e r e s t s  a re  pooled .  .has  

f o r  s eve ra l  y e a r s  now o r d e r e d  i t s  own custom-made s a t e l l i t e s  

and has  r e funded  t h e  space  agency f o r  launch  s e r v i c e s .  A 

t r u e  pay as you go s t a t u s  has  been achieved  where  t h e  t a x p a y e r ' s  

h e l p  i s  no l o n g e r  r e q u i r e d .  

B e n e f i t s  From Future Programs 

My d i s c u s s i o n  af t h e  impact  o f  space  would n o t  be com- 

g l e t c  w i t h o u t  l ook ing  b r i e f l y  a t  some of t h e  f u t u r e  n a t i o n a l  

programs p lanned  f o r  t h i s  decade .  Today, t h e  c o u n t r y ' s  

manned space  e f f o r t  i s  moving toward m u l t i p l e  programs and 

away from one s i n g l e  o b j e c t i v e  as i n  t h e  1 9 6 0 ' s  and we are 

doing  i t  w i t h  lower budge t s .  Our space  program f o r  t h e  n e x t  

I .  

decades w i l l  be a ba l anced  program composed o f  r easonab le  

s c h e d u l e s  and w i l l ' b e  a program r e s p o n s i v e  t o  

ou r  n a t i o n ' s  many competing s o c i a l  needs .  The new programs 

emphasize economy and a d d i t i o n a l  u ses  o f  s p a c e  technology f o r  

t h e  b e n e f i t  o f  man. These are i n  a d d i t i o n  t o  t h e  Apollo l u n a r  

s c i e n c e  program t o  be completed i n  t h e  first h a l f  o f  t h i s  decade.  

The f i r s t  o f  t h e s e  programs i s  Sky lab ,  which w i l l  p l a c e  

an expe r imen ta l  space  s t a t i o n  i n  ex tended  e a r t h  o r b i t  beginning  

i n  l a t e  1 9 7 2 .  Skylab w i l l  p r o v i d e  t h e  f i r s t  o p p o r t u n i t i e s  f o r  
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a l a b o r a t o r y  environment  i n  s p a c e ,  a l l o w i n g  us t o  l e a r n  more 

of t h e  e a r t h ' s  r e s o u r c e s  and t h e  s u n ' s  energy .  Crewmen w i l l  

v i s i t  t h e  l a b o r a t o r y  fo r  one t o  two months u s i n g  t h e  Apol lo  

s p a c e c r a f t  for round- t r i p  t r a n s p o r t a t i m .  The l a b o r a t o r y  

i t s e l f  i s  a mod i f i ed  S a t u r n  r o c k e t  s t a g e .  S a t u r n  launch  

v e h i c l e s  w i l l  be used t o  launch t h e  workshop and t h e  crew 

s e p a r a t e l y .  

n o t  r e q u i r e d  f o r  t h e  l u n a r  program. 

T h i s  program is b a s e d  on u s i n g  Apol lo  hardware 

The r e u s e a b l e  space  s h u t t l e ,  which combines performance 

c h a r a c t e r i s t i c s  o f  t h e  a i r p l a n e  and t h e  r o c k e t ,  i s  a new 

development t h a t  w i l l  o f f e r  many economies and b e n e f i t s  

l a t e r  i n  t h e  decade.  The s h u t t l e  w i l l  be  launched  i n t o  

space  v e r t i c a l l y  w i t h  i t s  own r o c k e t  e n g i n e s ,  b u t  w i l l  r e t u r n  

t o  e a r t h  from space  f o r  a h o r i z o n t a l ,  a i r p l a n e - t y p e  l a n d i n g  

on a c o n v e n t i o n a l  a i r p o r t  runway. The s p a c e  s h u t t l e  w i l l  

r educe  t h e  c o s t  o f  pay loads  by a l lowing  r e t r i e v a l  o r  r e p a i r  

of s a t e l l i t e s  i n  o r b i t  and t h e  t r a n s p o r t a t i o n  o f  c a r g o  and 

p a s s e n g e r s  t o  and from o r b i t .  I t  w i l l  have a q u i c k  r e sponse  

time and s i g n i f i c a n t  space  r e s c u e  c a p a b i l i t y .  I t s  d e s i g n  

w i l l  p r o v i d e  f o r  100 o r  more f l i g h t s  w i t h o u t  major  o v e r h a u l .  

Another  new program is  t h e  s p a c e  s t a t i o n ,  p lanned  f o r  

o p e r a t i o n s  i n  t h e  l a t e  1 9 7 0 ' s  o r  e a r l y  8 0 ' s .  I n  e a r t h  o r b i t ,  

t h e  s p a c e  s t a t i o n  s u p p l i e d  by t h e  r e u s e a b l e  s h u t t l e  will p r o v i d e  

a d d i t i o n a l  economic g a i n s  and p r a c t i c a l  b e n e f i t s .  The s t a t i o n  

w i l l  r educe  o p e r a t i n g  c o s t s  by i t s  long  l i f e ,  up t o  1 0  y e a r s  i n  
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e a r t h  o r b i t ,  and i t s  f l e x i b i l i t y ,  combining many o p e r a t i o n s  

such a s  r e s e a r c h ,  a p p l i c a t i o n s ,  and s u p p o r t  o f  s p a c e  f l i g h t  

o p e r a t i o n s .  I t  w i l l  be  des igned  s o  many of t h e  crew of 1 2  

peop le  on board  w i l l  be a b l e  t o  carrv Sat  t h e i r  t e c h n i c a l  

t a s k s  w i t h o u t  s p e c i a l  f l i g h t  t r a i n i n g .  The s p a c e  s t a t i o n  

modules may be used  i n  v a r i o u s  e a r t h  o r b i t s ,  and u l t i m a t e l y ,  

i n  l u n a r  o r b i t  o r  on a p l a n e t a r y  m i s s i o n .  

The o p e r a t i o n  o f  t h e  s p a c e  s h u t t l e  and t h e  space  s t a t i o n  

w i l l  p u t  t h i s  c o u n t r y  i n t o  s p a c e  o p e r a t i o n s  c o n s i d e r a b l y  

advanced from t o d a y ' s  m i s s i o n s .  They w i l l  p e r m i t  a major  

expans ion  i n  t h e  f l e x i b i l i t y  of space  a c t i v i t i e s  and a s t e a d y  

increase i n  t h e  number of v i s i t o r s  i n t o  s p a c e .  I t  i s  p o s s i b l e  

t h a t  someone i n  t h i s  audience  c o u l d  be  among t h o s e  f l y i n g  up 

t o  t h e  s p a c e  s t a t i o n  of  t h e  n o t  t o o  d i s t a n t  f u t u r e .  The 

expanded and more economical  f l i g h t  a c t i v i t i e s  made p o s s i b l e  

by t h e  s p a c e  s h u t t l e  and space  s t a t i o n  w i l l  open s p a c e  t o  a 

broad  range of  p u b l i c ,  p r i v a t e  and i n t e r n a t i o n a l  i n t e r e s t s .  

P r o g r e s s  i s  e x p e n s i v e - - t h e r e  i s  no  q u e s t i o n  about  t h a t .  

The programs t h a t  I have d e s c r i b e d  when added t o  t h e  con t inued  

forward  t h r u s t  o f  t h e  unmanned programs,  w i l l  c o s t  about  $ 1 7  p e r  

pe r son  n e x t  y e a r .  But t h e  tobacco  b i l l  i s  about  t h e  same, and 

t h e  l i q u o r  b i l l  i s  $ 2 4  p e r  pe r son!  But I ' l l  g u a r a n t e e  space  

w i l l  y i e l d  more f o r  you and your  c h i l d r e n  t h a n  a cough o r  a 

h an g.0 ve r . 
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Conclusion 
r 

While most o f  my d i s c u s s i o n  today h a s  focused  on t h e  

changes t h a t  a r e  t a k i n g  p l a c e  th roughou t  o u r  d a i l y  l i v e s  as 

a r e s u l t  of t h e  n a t i o n a l  space  program, i t  i s  tempt ing  a t  

t h i s  commencement t o  ponder  t h e  d i r e c t i o n  of t h e  f u t u r e .  

That space  and human v a l u e s  a r e  i r r e v o c a b l y  l i n k e d  i n  many 

ways has  a l r e a d y  been e s t a b l i s h e d .  Yet, i n  my judgment,  i t  

would be imposs ib l e  f o r  me today t o  p r e d i c t  a c c u r a t e l y  t h e  

f u t u r e  impact o f  space  on your  l i v e s .  I n  1315, t h e  a i r p l a n e  

was 1 2  y e a r s  o l d ,  t h e  same age as  t h e  space  program i s  today .  

Could we have p r e d i c t e d  i n  1915 what t h e  f u t u r e  of t h e  a i r p l a n e  

would be when enemy a v i a t o r s  i n  open c o c k p i t s  were j u s t  emerging 

from t h e  e r a  of s a l u t i n g  each  o t h e r  as they  flew by on 

t h e i r  r econna i s sance  f l i g h t s  t o  t h e  e r a  of throwing b r i c k s  

a t  each  o t h e r .  I can s a y  w i t h  c e r t a i n t y  on ly  t h a t  t h e  f u l l  

impact of t h i s  c o u n t r y ' s  p r o g r e s s  i n  t h e  space  environment  

has  y e t  t o  be  f e l t  o r  even p r e d i c t e d .  Magn i f i cen t  a s  some 

of our  accomplishments i n  space  have b e e n ,  t hey  must ,  i n  

t h e  long r u n ,  b e  c o n s i d e r e d  b u t  a mere beg inn ing .  What w e  

l e a r n  tomorrow w i l l  be of much g r e a t e r  consequence.  

Following t h e  f l i g h t  of Apollo 11, Nei l  Armstrong ve ry  

e l o q u e n t l y  summarized t h e  f i r s t  l u n a r  l a n d i n g  mis s ion  and 

t h e o r i z e d  on i t s  s i g n i f i c a n c e  when he dhted,  "We hope and 

t h i n k  t h a t  t h i s  i s  t h e  beg inn ing  o f  a new e r a ,  t h e  beginning  
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o f  an e r a  where man unde r s t ands  t h e  u n i v e r s e  around him,  and 

t h e  beginning  of an era  where man unde r s t ands  h imse l f  ." 
I n e v i t a b l y ,  as t h i s  n a t i o n  c o n t i n u e s  t h e  conques t  o f  

i s p a c e ,  t h e  knowledge ga ined  w i l l  enhance t h e  l i v e s  of t h o s e  

who r e c e i v e  deg rees  here today .  To an even g r e a t e r  e x t e n t ,  

i t  w i l l  enhance t h e  l i v e s  of  your  c h i l d r e n ,  and t h e  l i v e s  of 

f u t u r e  g e n e r a t i o n s  on t h i s  p l a n e t  and e l sewhere  on t h e  

f r o n t i e r s  of o u t e r  space .  

Perhaps t h e  f i n e s t  n o t e  of  a l l  was s t r u c k  by Buzz A l d r i n  

d u r i n g  h i s  r e t u r n  t r i p  from t h e  moon when he r e a d  t o  t h e  l i s t e n i n g  

world from t h e  E igh th  Psalm o f  t h e  Old Testament .  "When I 

c o n s i d e r  t hy  heavens ,  t h e  work of  t h y  f i n g e r s ,  t h e  moon and 

t h e  s t a r s ,  which thou  has o r d a i n e d ;  what is man, t h a t  t hou  

a r e  mindfu l  of him?" 

Thank you. 
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